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Ms. Magalie R. Salas
Secretary
Federal Communications Commission
445 12th Street, S.W.
Washington, D.C. 20554

Re:

Dear Ms. Salas:

Notification of Ex Parte Presentation in ET Docket No. ~.!:..~.6/

Pursuant to Section 1.1206 of the Commission's Rules, 47 C.F.R. § 1.1206, this letter
serves as notice that on November 28,2000, Gerald Helman, Vice President of Ellipso, Inc.,
acting on behalf of Virtual Geosatellite LLC ("Virtual Geo"), Dr. John Brosius, Chief Scientist,
Ellipso, Inc., acting on behalf of Virtual Geo, and the undersigned counsel, met with the
International Bureau staff members copied below to discuss the use of virtual geosatellite orbits
and their ability to share spectrum without interfering with other users. The attached slides were
used in the presentation.

The original and one copy of this letter are submitted for inclusion in the record of the
referenced proceeding.
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Virtual Geostationary Orbits
ANew, Rich, Coordination-Friendly

Re.S',Qurc·e· fO.lr· O.:rbital Slots,

November 2000
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The Extretuely Valuable,
Increasingly Scarce .

Geostationary OJ1rhit Res,o.,urce
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What are· Virtual Geostationary Orbits?

W'hat a.Fe their BenefIts.?
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Vir·tual Geostatio.nat·y Active Arcs..
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Virtll~l.l Geostationatt,r Orbits,

• General

- 15 Satellites:

- 3 ground tracks of 5 each

- 8 hour elliptical, critically
inclined orbits, 1 plane per
satellite
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Virtual Geostationary Multiple Entry
Using GSO-like Slots
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Sharing Po.tential of Virtual Geostationary
Or·bits';

The "Virtual Slot" J
• 12 Possible Active Arcs (6 in

Northern Hemisphere, 6 in

Southern)

• Approximately 2 degrees of

separation at apogee between

satellites create GEO-like slots

• Space at a minimum for 288

satellites -- 168 active at any

given time

Number of "Systems"

At a minimum ...

• 28 full global systems or...

• 56 hemispheric systems or...

• 168 regional satellite operators

d
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Comparison of Virtual GJEO and GSa

Operating Regions
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Geostationary Arc Separation

• Actually always lTIOre than 45 degrees

• Gllarantee always nlore than 40 degrees

• Lowest for ternlinals at far North and far South

latitudes

• Always >50 degrees in CONUS

------eb
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Relative GSa Arc ]?l~otectionF actC)l-S
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Intet-fe1·ence to C-Band Gsa Ecll-tl]_ St~ltiorl

!(u band Siluilal·
, I

MaximulII 1'1"1> of VmGOIM satellite in 4 kllz -16S dBW I m~ I ·tldlz

GSO orhit avoidanCl' angle 40 0

GSO Ib: Earth Station gain towards VIRGOTM satdlile -X. I dBi

Frequcncy 'woo Mill

Effective Aperture ofGSO Rx Earth Station towards VIRGont satellitc -41.5 dB-m~

GSO Rx Earth Slation Interfering Signal Power in 4 kill -::!O(I.5 dBW/4kll/

GSO Rx Earth S\:\tion Interfering Signal Power SpeClralDensity -2'1::!'<1 dllW I III

Increase in interfercnce duc to 3 simultaneously visihle VIRGorM satellitcs .j.X dB

GSO Rx Earth Station Intcrfering Signal Power Spcclral Dcnsity -2371\ dBW/ll1
(3 VIRGOIM satcllites)

<;SO Ib Earth Station Systl'm Noise Temperatlln- XO K

COSO Rx 1':;lrlh Statioll Systcm NoisL' Power Spectral Dellsity -::!Ol)(l dBW/ll1

IllN n at GSO Rx Earth Station Inpllt -2X,2 dB

~T/T Degradation to Earth Station O.15(~)eb
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Virtual Geo's Relationship to FS

• Many Virtual"Geostationary constellations usc large,
narrow beanl (e.g. feeder linl<) Earth Station Antennas in
spectrunl shared withFS

- Antenna off-axis attenuation adds coordination flexibility

• Virtual Geostationary satellites follow sky-tracl<s with high
elevation angles within US areas
- Virtual Geostationary operation is able to acconlnlodatc restrictions

on low elevation angle Earth Station operation

• Virtual Geostationary satellites follow one sky-track per
arc, not as nlany as for other NGSO
- Pernlits greater azinluth coordination flexibility relative to NGSO

~
21
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Virtual Geo's: Relationship to FS

I

• Virtual Geostationary option yields 1110re north and SOllth
slot choices
- More high elevation angle slots are available for the Satc01l1

Industry

• Virtllal Geostationary satellites are dornlant when near the
horizon
- Offaxis FS antenna attenuation increases coordination llexibility

- Possible Exception: Earth-grazing satellite in an opposite region

- Satellite antenna steering or pattern shaping reduces satellite
radiation to earth lin1bs

eb
n
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Virtual GEO Covetage and Protection

to FS
"

• Coverage optimized over land masses

.- us Coverage

• Always> 42 degrees ill CONUS

• >]0 degrees/or VI. PR

• ::> 35 degrees ji)r IIawaii

Global Coverage: - Elevation Angles

• Exceed 30 degrees/or 50% ofland areas

• Etceed 20 degrees fhr 90% ofland areas

• h~\'c('ed /0 c!egrecs!i)r 99. 9% (~lcover(/gearco

InlprOvenlent Factor*

23 dB

/9 dB

2 1 d/3

/9 dB

/5 dB

Sci}]

2:1
17-Nov-()()

Lowest elevation angles occur off land over Atlantic, Ind ian, and Paci fie
Oceans

* Rela/ive /0 5° minimul71 eleva/ion angle

"irl//III G'-II.mldlit,-_ t/.e - I'",pri,-Illry 1///(I(/l/lIlill/l
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NGSO Designs Present Significant Sharing
Difficllities

I

• The GSO arc 'is a coordinated, agreed-upon orbit
- Orfers visibility advantages - positioning over desired nlarkcts

Greatly facilitates frequency sharing anlong nlany systenls

• NGSO systen1s presently use uncoordinated orbits
Frequent crossing interference events

• ililo/'e .\J'.";/ellls add /lu)re c/'ossillg ill/el:(ere/lce to C\'C1TOllC

- Linlited entry possible
• Po,";sihle reqllirc/llel1!.(o/, spec/I'lllli sllhdil'isio/l -lilllili/lg c([fJ{/ci(r

• Possible exclusio/l (~ffi{/Il/'e ('/llnlnls

Expensive, non-productive 111easurcs necessary to linlit effects of crossing
interference

• l)iversi~l' - lllore satellites or groulld statio/ls nc(!ded

• lllterrup/i,oll,\'

Linlitcd isolation frol11 Gsa

2·1
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Vittual Geostationaty Arcs
Ove14 c,ome These Difficllities.

I

• Virtual Geostationary arcs create new GSO-like
opportuniti es
- Visibility advantages -loitering over desired 1I11lrkets

- Many I1UJre .\)JsteI11.\' possible

• No Crossing inteljerence

- ;L1dditio/lal intel:!erence l11itigating resources /lot required

- A10re and (~fiel1 better choices.lor satellite po,\'itioning

- No intel:lerence to GSO arc or to each other

- Future entl:)? not barred

- Coordination SiJnplijied

eb
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Competing System Intetference on Virtual

Geostationary Satellit~s
Competing System Interference On Virgo

I' Total Duration I Day I Satellite
1".0
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How Do GEO anti \lGEO
Satellites Compare??

GEO VGEO

EIRP 1\ G l 0.57*1\ ('I

0.57*(J[

O51 * I>. dl'

0.62*Ws

0.78* Cs

Added for IXlylolld
and arrays

2.5*C;,

G,

Cs

Ca

Ws

Pdc

Stanclard

Satellite Antenna Costs
(higher for VGEO)

Satell ite weight
(same peTrormanc~,'_v(shield ing)

Satellite Cost, wet

(reduced ralH.',cs t(lr VC;EO)
- '---_ ....-

DC Power (lower avg aclivc all &

dUl:i~YC Ie 1(~I~.Y.9r:Q2 __
Satellite Antenna Gains

(larger cone angles for Vc;1:0)--------------------- - - ---1- --j--- ---

Radiation Shielding
(morc I()I" VGEO)

Sate II itc Launch Costs
(rc(I_L!~~_d__\Vl mu!J}>_Y l(lr V(~l~(~___ _

Per Satellite Cost on Orbit

C1

Cso

0.37*('1

0.60* Cso
I

---------- ------------------ ----1--- -------. ------

Net Constellation Costs
(3 sals ICJr GEO; 5 sals (3 active arcs)
I()I" VGEO, Hughes GEO equiv)

SanlC
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